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Abstract 



PROBLEM TO BE SOLVED: To provide a deviation preventing device for any vehicle from a traffic lane, 
which can give a proper control torque for steering in accordance with the driver's level of consciousness 
without obstructing the steering operation based upon the driver's will and can inform the driver about 
his vehicle deviating from the intended traffic lane without giving him a sense of incompatibility. 
SOLUTION: A sideways dislocation calculating means 4A calculates the sideways dislocation of the 
running position of a vehicle 1 from the reference position on a running traffic lane while a control torque 
calculating means 5 calculates the control torque for steering of such a size as the driver can easily 
overcome on the basis of the dislocation amount obtained by the calculating means 4A. The calculating 
means 5 includes a control gain setting means 5C, and thereby the control gain of the control torque 
calculated on the basis of the dislocation amount is set on the basis of the vehicle operating situation 
which is sensed by situation sensing means 26, 27, 28, 29, 30. A control means 6 controls a steering 
actuator 21 so that the control torque set by the means 5 is generated in such a direction as decreasing 
the sideways dislocation. 
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x'2t$>tui. ^<r>mmz-o^xMfs\htc^ti\ ma 

t*\ ^ JS F7-9 87 9^$g^^$ilTV^ e J;a^r 

[0053] ioa»cj:*uar . ^s«^ai^S2 6<i 

a y ^^ttsaa Lxmrtia^Ynrnm 
-mi^flii^aj#a<4. ®ssfi¥»ai^g4B 
y^$M 1 rfbu-x-tmcommmnz y-^a 

y k/mww-sa acommiMm^n-m-r h 4 3 t«ro 

[0054] feBKttkib^S 2 6 14. iil fc*>8W*il« 

a Ycommmm t *\ > ha4mmwia « os^iist 

StBSix^fiH'^fiAY^Jtlfi^^^v^ K?-P< 

^tiK* ? ftv ^itu u- y tw&X'h hb% 



-k% Kb H 9 ^^iig«v ^ & 4 0 tc^r o 
[0055] -1<7)4 3 CLT ^'CO^SJK^iK? 

*is t , mmy^i >uue#S5 c<4. h 1 0 ( b > ictk 

■T4 3(C. ^SJS* { {S^g, y Kb tc±tfi> 
4 5ltIS^-ri>. =5r*5, 110 (b)4>- ^SJ^^'a, 

WT^*&»4yM yKbjit Lx^&tf. znimm 
minm&fr< : ><7m®izm±-rztz#>x'$>&. ztuztt 

L. tiS^'aj m±cr)iI-grT'«4h'7'f^'J4+^?±« 

Xoizyj yKhzmfemkniX'Tifhi; iizlxk 

Brffittti**^. J5r^ttk bl iaTtct4TH'«rv^J: 3 

[0056] $ ftic $wy^ >»3t*a5 cti. >\y 
vjwtm Y)v? bwnnmrnb izmm lx am' 

B^SCJ:0^fi : ^^igflKL4 3i:-r4*&»4. g 

mmizx'omfmm^mfsst-rhm^zit^x, ±z 

=5:4196 Wl^j?. lt^SJS(c4 0^>-H^5rJ*fi6-rs t 

[00 57] -?->rf'. >»N^hVPc7)4i9eh/l^^{4. ^.^r 
';y^r7h40 ((21 , Hi 3^-T) tc-e^^ft 
tut »Ett8l«Kli#S fc L X cnmfi V )\> 9 -fe y-t 2 8 
4 9&ai-r£. !ifl6«iSKI4»(S«8l*aJ¥ai: 
LTtf0^fl6A-fe^2 7"C«iaj$fifc*W6ftaS:<»kfc: 

commb/u?. mf&ftmmizttfcLxzti^tL-yj yK 

c 1 , Kc 2 2rlS^f 

[0058] (210(c). (d) (c^-T4 3 

*tl?tiyj yKcl, K c 2 $rt*^lCTtfl>4 3 
%Wifeb-t&. miO (c) , (d) 4*, 

l3.Zii?tiy4 yKcl, Kc2SrO. ID^>^ttffl$iJeP 
h/U^$-3!lD-i^rV%4 3^L-Ci'->4*^ Cix{4«96h^^ 

^"Ctt . K 9 -f v i a^USt 4 0 3£fr*HA» fcOJft 

[0059] c:co4 3(c^h^^. awfiflaat=jst 

■Cy-fVKcl. Kc 2iTifhZbl>zXK). Yv4^ 

(DMjgjzj: &7&tmm*h<7>mmi ! t®-rz> 4 3 
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/- n'# a 5*>**t= ± o rass l* o . *£#r lxo 

>j{r3 0Tia§»ffl**^Ufc%££»i, ti*L 

[0060] bZhX\ JM6T7f-.xX-*2 ltt. X 
•fT 0 yf-sv yhiZ Y)V7 Srill*. 0 h T7 + ^x.—5> 
X'htliiX < . Witf. 01 3t=5rTJ:dK:, XtT'J 

*-*4 lK^DffffcLTkJ:^ z<vm&. *-*4 
l*^^T-TU>'^^ J r7h4 0 / vcOh;U^e^t±. "7 
* — A 4 2 a & >7 * — A*-f -/U4 2 b t *>4>3rS *7 * 
-A*'-V4 2Z1tlX?T%o1)K *7*-J*K4-)V4 2 
b i: Xt-T >J y^'v^r 7 h 4 0 1 <?DIBIfcHi h/L-? V S y 
?4 3&-frmt&. ZC0h/U7V $y?40tej:9. 77 

;N>-F;P20<7)$#£ff&o£i#-t'#&., 

? 4 1 tifi* Wl'? £&S*/NB£K£3ft-T& 0 . 9i 

i3yhn-?6 LT i> H 5 -f A-(£ift*Kr 

[006 1 ] $r*j, 0J9I 5 3 > h o- 

§ n-^-x 7-f^^25 ilX ^ 4 . #IS B .H<7)— 
1 tc^-T J: d KlT&jbixS . 

[ 0 0 6 2 ] o£ 0 . WW>W xf-2 3t^ViT^ii^ 
?iJSSn (X-fy7*S 10). #Jflf*-r -yf-2 3*>'^V 

-f -y^2 3*^>-t'J>il{f . Xf77'S 2 0Ja»05«iS 

£fi¥K 5 AT8i-f ftSKJE t fctfJ* M'? tJMB L (x 
7-/7S2 0) . iiJteffli6lJPWl^ffiIE#&5BT'wtf> 

30) , $fefc. «0»^vRjg#S5CtJ:Oae« 

40) . -?-LT. 3^ho-7 6$r31bT. -ItfOfiWDjI 

sicso< «E*«ssnfciww wi^ iz& ttzmmax 

[0 0 6 3] ^<7)J:5^SaS$rllll 2<7>7'D-y 

^xfmrti\i. T&nmmzttLx, ^y^^mxnz 



mz£9mftm&i l ztt-tz>\s-yimz:'i : T%'ix. mm 
cr>MU<r>&m{m. (zzx'iz. jMSS^c^lc) &t><r> 
pmmfflmz&rt&m-ftLm. a y lt . znmt 

x\ Mftmmzm-zu-ytmizzvtii&zti.tzj&ri 
is-yeD&meizm^xmmzitm-t&mtom&Gz 

izumTh. zt>iz. ?s?i^ig»s^^y 

'fyKa, Kb, Kcl, Kc, KdSgSL, Clot 

xnt>tititmmfflw hJutTcizm-i^xnttT?* 

[00 64] ZtllzX'O. H7-(A'«Mh^i:» 

2 1 iziLh&tmwwvfr? tmrnz 
titittmttox. ^v-x'rToy^ms.i^kxim 

zntn-tziztitz'). t-f. mfctirffiktzti^xmrnw 

Sr^ffi-Ti.. ZZX'lt. /iXy2lzj:&m&f%mzm'3 

M4"C4lfc au»4"t« L C i: ^fil*-ra]SEgl ( itKli^r 

#*?a«tf>8fcfr|iij8E&) S-SH'tLfi («t«H) A 
Y 0 i:LT»ai-*-*. 

[00651 ^3 LT3S"*jfiCTO«m»A Y 0 OJWJ 
tfifi&totihb* 2 biz. mMfrbm%3mt3mtifz 

t £ ^tciSM 1 *^S§SlLfi(tglix^^2^ai*tc*i«t 

-& mmm&m^m t . ® a l fcau»4"C« l c <7>t§ 

[00 66] I24t^-rj: die. m2^hK^; 

( LC 2 ) m 1 «iai^ (LCI) *><5Rff^rat^ 

c i ) frbw$£X'<vm.&vt,zffijmffltzmtx'fth 
tit>mti*vzt>ht&&t. lx. ztie,<r>mim&& (l 

C 1 ) fc^2^tti* ( LC 2 ) fc Sr^fcHiai: . 

i (nmrn (sua i: *^ -r n £ ami /s i: l t s as . 

[ 0 0 6 7 ] wtf)«fc -P C LX , ^B#*T'^«|-ritfi A Y 

o t««/9*^ai$it«»t, 8t-fixfi3ram24Ati. 
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xvxt) srwmu zttizim&iz&Hhmi'ixs. 
mmm) ay„ ztm.Lxm'xftmtmz&vh^m 

Ht-TilSAY ( = AY 0 +£XVxt) 
[0068] — #-7W;:fc^Tmiif<^0£&{f 

fiV-VOfll* (JtSSSW) p£«SgL. itfOJlSSfi^ 
[00691 ^0. 05lC^-fJ:3lC, *M*"oFJrS£ 

smtsmntim i «!i±jj^ (lci) fc»2«tajjs ( l 

C2)tC^LT. $^>{^2^tB* (LC2) *^ggM 

(lci) a^a^iaaijs ( lc 2 ) tzmzm 1 

WWLClLC2i:, J»2«iaWSi (LC2) *»fe»3« 
ttj dSr ( LC 3 ) (C^&f^?)^? b^LC2LC3t« 

=srffta:0£*2tftaij£ ( lc 2 > (cfcttsft^ti» 
t&mtzme tfrt>m2m£& ( lc2 ) t=tjtt43tff 

L. ££>C «|-b/t3 2Ti$m$ftSmM<7)?£fni 
[00 70] zcoXolzLX. Wtfti&&YtmtnW£ 

t\mikhH"7TyZ%S!,-th. mtfxWj± Y)V9T y 

-ctmztih. it*), meiz^jioiz. mutfmst 

[007 1] Z\<r>&o\,Zffiftlffi±h)V7Ty$:mmr 
hZtX\ mi'fim± YlUfTy j&%fcfc$r IZtliKc 
< . flt-***ifi&± h /U? T y «D;*:£ $ ti H 9 4 Atfg JJfc: 

n%mx mitih zbic&z. zcomrtmit 

hiVfTytftiS-Zti&t. K7-fA|i^|ffl (W& 
ifM&frbeMti) bZcrmTEfifat^yYiVl 0co& 

«6»fp ixm^friz'ttfrtih x 3 iz%&. z<om 

x%<m%iZim<7>BiE<DtzMzi>imi:%h. tt^. m 
-rtm±b^ryi l zx^^i. mumnM&oY 



[007 2] -5-LT. C:c7)«|-rilR&ii:H^?Ty{±, 8 

S^tf^C^«tl»«|-rfL^bSAyS:Sa*LTff4>tL 
^^ailfil-rilSAY^^i:^^?^^^, Spfrtfift 

[0073]^, m-ftiJsmm^m wi^jkb^rs 

AizJ:Z>m-ftiM±Y-/l-7Ty<7)»liUi. UtrixftAY 

0. SWiil*jth/l'?Tytt. «t-mfiAY*^<^r 
ftf*£it£/hS < f 4 i 3 i/ZfEffl-fh & coX'fotitei. 

<, «rmfiAY*</h$v^^T««i-mR&jth 

fiAYO*# 3r*i«r, HWftBjLMl^Ty 

2r«|-rn.aAYlcJELT^-n>J:3tc;LTt>J;o. d 

affltc«Mws-frT«,±<. XT- v?mzimz<t 

xi> <t^. 

[•0 0 74] Hi:, (a7C^-TJ:dlc, ^FiS^Hl^i: 

o ttttiitAY^j <5rfi<i\ a-rnfiA 

Y**«il»-f 4*-|flifc:-^<0** $ OflM* ixV)i± h)V9 T 
ymSri5^-ri»J;dtct-Ct><tv%„ fflfflbJU? 

»9t1ffiWh;P7Tg^iil$:fi :: 5r3. o^O. 08Cjn 
-t<t3lc. T&trU-ytfttftiztj-y'LX ^&*m&. 

mmi,zftm^&mto : &8ZGiimffi<r>fii®£itJii7httjft 
\,zm«nx\ ffimu&G<r>±*z\,zmix&ffittw^ 

*EIS**&tM6f3««ailtth^TgS:aft3eU. ^ff 

^ # s tcjss lt^m$- *fflpM*0 ^ *wfor>wm 

*>§t?T 4 S^tCffi^SJ W^Tg^l^ 
46, ff!BDiISG<7)*# $*<G 1 J2LhO*&tt««61lBlftb 
)V7Tscr>±% $ £— ^ffiT g mKf&iJfig-f & . 
[0 07 5] C^ffi96?ltth^7Tg$-f^$ixl>i:, 
F7^^*«*-7'mc^(t-i>^>H^2 0O(Sflt^$-g 
&$ix» ^:^^r«ISDJISG^ffl-r-S.J;3^:*S^-T-t>S 

^T^ffl^-ST'*>^>3«IJDjSSG$-Hl)toT^L, i 
<7)^i!l$^«tiPiUKG5:ti:tc^$n4fv:tf), Yy 

■jj^z/j-yizft^f^y K/pjiteSris-r i 3tc^9t?f 
&mw&) YivtTg ammti^-y^z $ l*>*»-> ?t ; t 



(10) 



<&ffl¥ 1 1-18 0 3 2 7 



[00761 4/;, 8§ffi<ottffi(c J; K> u- y&mtfiWl 

^T«K««i b /W? T g fcft-M- & i b **>T. 

$W£a£^Tr4£k* { T'#4. oiOD^mm 
"T4 4. 

[ 0 0 7 7 ] =5r*3 . &f&m®ffl hfrftoJEttS B CJ: 
4ffilteffi&Wl'?TgtfDg£fJ{i, fltSlSSjgGKfcfLTli 

Tg^otu. £<*>«w (*ss#> J: *) t>mnm&G 

SGtciE txmfe-th X o lz LX t J: k>. 

[00 783 ioiatcLT, mrtim^ytmrnms. 

G (zgca ^fciMg ffiMfB h )V 9 $ n * k , WW h 

4 >"l£5£#K5Cti, PttHMfta^gU: LT<^~ 
-r2 9CJ:0Htr^rlsI-L'->'±<?)KW^5-^L, * 

n i *«PMMhk:is-r s ^ -c^&mra ( ffl*ffls*/ffl*f 

St£* fc/hS < 3:4 J: 3 tcy'-f yK a SrKjer 4 . 
[0079] ^Jt^ty-f yvLaZm.fethz.bt,zZ. 

7 -f y Mi i e^sstc <fc 4 j§fFcs£ff*» a> 
flfc-f 4 ^ t 4 b b i> tz. s^B»*ia* < *< ^ v 

aw^oSKatt^ftv^ *ici4. yv vk atw:^ 

K a (i#;1SB#ratcJE ttt^r < =3: 4 OT. 

y-f >■ K aA«, LT K 7 -f Afr'iSftJSSriS 1 4 £ fc J4 

[0 0 80] 010 (a) fcitftSt, , t 

2 14, MK«BI*-HH*j1:T'& 4 i: k F y4'<tm 

mz&fcLohhnx'h'o. 010 (a)^-ns^-7 
•vTi,zmfezti&i><r>z'te%\,\ &wr\ fflmyj >m 

H££:^>' K^fl^ilfiAtf^g^ilSktfMf 
a^^VvCK^AoSMW^/P C£@J£> ztiuz-t 
4. LT, 01 0 (b) t^-Tck ^mSA ? ffi< 
*ftatfe<r K*# < =5:4 «k 3 V K b £t&rr4 . 
[0 08 1 ] Z<7)£o%y4 yKbcoWi&zXr) , £B 



> fc » caffiJ3SiJ» h 7 frttJf- $ ft 4 .1 fc C J: 
0 Yy4> <fimb L2&&t&Zb&m±-*&ZbWX' 
Z&bbi>lz, femfefrlS v vHtHfl&WSv ^ t * ^miliU 

[0082] ^rfc, a, . a 2 Rimfem. k b , (i: . 

i: i> iz H 9 -f > <* { 3SfP!S 2r!S 1 4 £ b ft* v ^SJS^iEH 
F*iT'$>ix(4 . atS*>«*fftj£ t d 4 i>cr>X'h 0,010 
( b ) liZm-TWiM-7 y TlzmfeZtih LcoX'l,i^\ $ 

8 i: 1*96^ -fe Xt2 7 tlcj: 0 -Hx-eiVNX H/UtO^fffe 
2r«?ajL, 01 0 (c ) . (d) 

S* J 7C^^e, < J: d tz*tL-?ti74 y 

Kcl, Kc 2^IS^-TS. 

[0083] ^OiotcSIBth^^. «MeA]SK(CfG& 
xy^yKcl, Kc 2Sr/jN$<^S£i:lcJ: 0. K5 

9, tikf&1fii&&t l zJtotX&i*lz>bZ<%&<DX\ MMlz 
yK c 1 , Kc 2**SHtLT h'7-f VN>'3SftiS5-® 

r f> n « 4 T ^ 010(c). (d)(C*3ft4Tar 

i: ©BE 9 «K i 4 ««iaBi<0l»jt b A^PitT * 4 1 
i; ttwH^'f^ N'^SfPiS $: S 1 4 £ k * i: 5r l» ^SJ^OieH 
l*l-C'S>ix{i', iBSweSrift^L-J 4t><or*J>0, 010 
( c ) , 0 1 o ( d ) ^iK-ris^-? -y r(CRJg$iI« t 

[ 0 0 8 5 ] § ^tC #J»y-f yt&£#&5 Cti, ±3i 

mtxyj yz&fe-t&bbuz. Ynwriy* 
tmrnnm H^^yMvKdio t L-r^^rrsi^ 

<0»Jtt*flP«r 4 . £ fU: J: 0 , H 9-f ^ 3 
0 T*S* Lfc«^t=tt , t^tfflSOffli h;U7Tc^J:0M 
tf<oix4Cit^<*ia^L^0, ttift-t&ZbtfX' 
#4. 

[0086] cicoj: ^ iz. *m&miffi±mmz£ti 
mzmt&£X'<o&%z&Tm. ^y^^^m^^v. k 
•7-f yfi^b^tzMm<oM&wsttzmtx&fcmt\ 

mVlV9Tc<r>Vimy^yKa., Kb, Kcl, Kc 
2. Kd£f£5£-f4.Ika<-C#4<aT-, H9'f-'^«JB 
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3r<. #mzfcttztfim%&&&Mfi±<?>nzft&'i : T%: o 
[0 087] n-;W7<W2 5tci 9. &fi£ 

mm® h>v7Tcifi¥mmmzi\x\i!>i]Zixh<r>x\ 

*3W h z\ t 3r < it «k o 0 . 

wbk/mmtt^^b^kwx'^hnsMfoh . & 

-y (»«!(^tiJ¥S) 2 9 . ^SJg^tB#S2 6 . $ 

4 y^^SCHZii^Xmm^ ^Ka, Kb, Kc 
1, Kc2. KdWK£f-*<>«>£3ttWttKl. OtciS 

[0088] , wmmm4ffl&* u-fu-/2 
yazmm-t&zttfxztLis. *x7 2Rim®.mm'& 

[0089] 

[»Htf8Wft] J3LhPifiL3t ±5C. MSB 1 K«*>* 
6&K d i: £fc.*Bfcit*-42ri*Jfc: H 5-f A<9 

awe* fctiaijtiiiKffliMW h/u?*««6r^f-AX-^ 

-s'fi © i- * is triei& £ fi & <t>t- mm-hr&m l 

Xot Lx^^m-^^zmtxmwj:^ %comt&m®\ 
muKtu, w n v y iv £ saw htmvu-tt 

[HS^fSm^IKHJ] 

[01 ] *mm-mmmt Lx<om^mmm±mm. 
nffi&Lzmmtyztjk-tzrzi -y tmx'hh. 

[02 ] Xf&Wco-mMBBlzfrfr&itfTU-ymmv) 

[03 ] *f6Wo-SO(!9BIBfc:*>*»43fetT U- 
( a ) - ( f ) 0«tlfiW4IKSrC*i. 
[04] jtffU-y^fcK^fcfliaftW^BiBI-C* 
•S. 

[05] ^u-^oft*o*aifcovvcttBji-f4jfc*> 



[06 ] ^smv-mtmrnt Lxco^.mmsm±^m 
xhh. 

[07 ] #3mb<o— mtmmt Lx<r>m®.mm&±mm. 

0T'J>-l.. 

[08] ISSBBJIli: L-C<^*^iSMfeihSS 

t,zfrfrz,%tm&) hji-roms.-? yTn-mim-rmx' 

T'*>£>. 

[0io] *&pn<v-mmmmt Lxcom^mfm±m 
mzfrfr&fflfflyj vor&%r?'v yw—mz^-tmx'h 

(a) iZ7<< yKa<7)mj£-?-yTZ7r^m. (b) 
JJ:JrM bcofSJgv -yrs-^m ( c ) yK. 
c\<rm.fe-? vTZ^m. (d) t27M>-Kc2WR 
56"? •yT£^-f0T£>&. 

[011] *«W<?3-jlll0B«k LTtfOmtlifflWitSI 

[012] *mi<?>-mm&mb Lxnm»&Bffi±& 

[013] HMJK.^t LT^miSj^ISiRSih^ 

-t0T'JbS. 
[^#OiKBH3 

1 ^"JBf 
2 

3 B&tsiSMa^s 

4 a «M*n»»aj¥S 
4B jissfl^jiama 

5 a m-riinmmmmm v iv ? jws^a 

5B »J»WU?»IE*» 
5C »J»y>f >4ft3g#R 

6 SI«fg(3yhn-5) 

7 «Anau£»ilj#» 

2 i Sffir/fii-^ 

2 6 JtS««KB¥» (3WS«8i«aj¥S) 

2 7 -t ( aK«ta»aj#s ) 

2 8 mLY)V9^s*r ( wmmm^n. > 
29 u— ru-^ (WEttattiti^a) 

3 0 
3 1 

32 ms-fex-f 

LC jtK4"C^ 
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